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CLAIMS 

\ 1 . DNA sequence which encodes a protein of 
interest which contains regions having a high content 
of codons wftich are poorly suited to yeasts, 
5 characterizedXin that a sufficient number of codons 
which are poorry suited to yeasts is replaced with 
corresponding colons which are well -suited to yeasts in 
the said regions leaving a high content of codons which 
are poorly suited to yeasts. 

10 2. Sequence according to claim 1, 

characterized in that Vhe codons which are poorly 
suited to yeasts are seVected from among codons whose 
frequency of use by yeasks is- less than or equal to 
approximately 13 per 1000 ,>v preferably less than or 

15 equal to approximately 12 p^r 1000, more preferably 
less than or equal to approximately 10 per 1000. 

3. Sequence according to claim 2, 
characterized in that the codonsV which are poorly 
suited to yeasts are selected f roni among codons CTC, 

2 0 CTG and CTT, which encode leucine, Vodons CGG, CGC, 

CGA, CGT and AGG, which encode arginisne, codons GCG and 
GCC, which encode alanine, codons GGg\ggC and GGA, 
which encode glycine, and codons CCG and. CCC, which 
encode proline. \ 

25 4. Sequence according to claim >3, 

characterized in that the codons which are pQ>orly 
suited to yeasts are selected from among codons CTC and 
CTG, which encode leucine, codons CGG, CGC, CgA CGT 



arm AGG, which encode arginine, codons GCG and GCC, 
whidth encode alanine, codons GGG and GGC, which encode 
glycine, and codons CCG and CCC, which encode proline. 
t \ 5 . Sequence according to oae- of - cla i m s-^ — tO" 
5 ^^^f^t characterized in that the corresponding codons which 
are well-saiited to yeasts are selected from among 
codons whicla correspond to the codons which are poorly 
suited to yeasts and which encode the same amino acids, 
and whose frequency of use by yeasts is greater than 15 

10 per 1000, prefer^ably greater than or equal to 18 per 
1000, more prefera^bly greater than or equal to 20 per 
1000. \ 

6. Sequerice according to claim 5, 
characterized in that \he corresponding codons which 

15 are well-suited to yeasts^ are selected from among 
codons TTG and TTA, preferably TTG, which encode 
leucine, codon AGA, which encodes arginine, codons GCT 
and GCA, preferably GCT, whrfch encode alanine, codon 
GGT, which encodes glycine, and codon CCA, which 

2 0 encodes proline. \ 

A ^ . 7 - Sequence according; to one-n^t claims 1 td 

-¥-p"characterized in that the regions having a high 

\ 

content of codons which are poorly suited to yeasts 
contain at least 2 poorly suited codoi^s among 10 
25 consecutive codons, with it being possM^le , f or the two 
codons to be' adjacent or separated by up\to 8 other 
codons . \ 

8. Sequence according to claim y, 



characterized in that the regions having a high content 
of poorly suited codons contain 2, 3, 4, 5 or 6 poorly 
suiteos, codons per 10 consecutive codons, or contain at 
least 2\or 3 adjacent poorly suited codons. 

9. DNA, in particular cDNA, sequence which 
encodes a Wotein of interest which contains regions 
having a high content of leucine, characterized in that 
a sufficient Yumber of CTC codons encoding leucine in 
the said regiori having a high content of leucine is 
replaced with TTG and/or TTA codons, or in that a 
sufficient numberXof CTC and CTG codons encoding 
leucine in the said region having a high content of 
leucine is replaced Vith TTG and/or TTA codons. 

10. Sequenoe according to claim 9, 
characterized in that me CTC or CTC and CTG codons are 
replaced with a TTG codoJ 

11. Sequence ack:ording to one of claimc- 
^ characterized in that t^ regions having a high 

content of leucine contain 2,\ 3, 4, 5 or 6 leucines per 
10 consecutive amino acids, or\contain at least 2 or 3 
adj acent leucines . 

12. Sequence accordingXto -one uf claiiiis 1 -txr 




/ 



characterized in that the general content of poorly 



suited codons is at least 20%, more preferably at least 
3 0%, as compared with the total numbeAof codons. 

13 . Sequence according to -oa^ of claim& *=3: — 
^''characterized in that it contains at\^ast one 5' 
region having a high content of codons which are poorly 





sui\ed to yeasts, 

\ 14. Sequence according to claim 13, 
charactisrized in that the codons which are poorly- 
suited toy yeasts are replaced only in this 5' region. 

iS5 . Sequence according to of claims -^X-^r® 

7 characteirized in that it is an isolated DNA 
sequence of natural origin, in particular of plant 
origin. \ 

16. Sequence according to claim 15, 
characterized in tn^t it originates from dicotyledonous 
or monocotyledonous Wants, in particular from 
monocotyledonous planus. 

17. SequenceX according to claim 16, 
characterized in that itXorigiriates from plants of the 
graminae family, which are. selected, in particular, 
from among wheat, barley, oats, rice, maize, sorghum 
and cane sugar. \ 

18. Sequence according to one of - claim^ 1 -^te- 
•iT, characterized in that it entodes an enzyme. 

19. Sequence according^ to claim 18, 
characterized in that it encodes a\ cytochrome P450. 

20. Sequence according t^a claim 19, 
characterized in that the sequence wWich contains 
regions having a high content of codonsB which are 
poorly suited to yeasts includes the coding region of 
the sequences ID No . 1 or ID No . 10 . . \ 

21. Sequence according to clain\l9, 
characterized in that it is one of the sequences ID 



Nc\. 1, ID No. 8, ID No. 9 and ID No. 13. 

22. Chimeric gene which contains a modified 
DNA sequence according to one of claim^ 1 to- 21 and 
hetero\ogous 5' and 3' regulatory elements which are 
able to function in a yeast. 

v23. Vector for transforming yeasts which 
contains ats^ least one chimeric gene according to claim 
22 . 

24. \ Process for transforming yeasts using a 
10 vector according to claim 23 . 

25. Trsansformed yeast for expressing a 
protein of interest, characterized in that it contains 
a chimeric gene according to claim 22 . 

26. Yeast \according to claim 25, 

15 characterized in that \t is selected from among the 

genera SacchsLromyces , Kl}jLy^eromyces , Hansenula, Pichia 
and Yarrowia., advantageously from the genus 
Saccharomyces , in particular S. cerevisiae , 

27. Process for producing a heterologous 
20 protein of interest in a trarreformed yeast, 

characterized in that it comprises the steps of: 

a) transforming a yeas^t with a vector 
■< vccor di ng to cla-im 23 ^ which contaVns a modified DNA 
sequence according to -ene of claimV 1 - to 31 - and 

25 heterologous 5' and 3' regulatory e]\pments which are 
able to function in a yeast, 

b) culcuring the transformec^ yeast , and 

c) extracting the protein of Y^^^^^^^ from 



10 



the yei^st culture . 

28. Process for transforming a substrate by 
enzymic catalysis using an enzyme which is expressed in 
a yeast, whicb process comprises the steps of 

a) cu^turing, in the presence of the 
substrate to be tSransf ormed, the yeast which has been 
transformed with a \ector a ccording to claim 23 which 
contains a modified Di)?A sequence according to oxxb^jqI^ 
claim^ 1 21 and hetefvologous 5' and 3' regulatory 
elements which are able tOy function in a yeast, and 
then 

b) recovering the transformed substrate from 
the yeast culture. 



